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has been challenged over the years (most recently by Bregestovski and Bernard, 2012) , there is no broadly accepted alternative mechanism for regulating [ (Gavrikov et al., 2006; Szabadics et al., 2006; El-Hassar et al., 2007; Khirug et al., 2008; Báldi et al., 2010) . Traditionally, the perforated-patch recording technique (e.g., gramicidin) has been used to monitor [Cl − ] i without disrupting the intracellular environment (Ebihara et al., 1995) . Fluorescent Cl − chemical indicators (e.g., MQAE) and FRET (Fluorescence resonance energy transfer)-based ratiometric Cl − sensors (e.g., Clomeleon and ClopHensor) have been developed and used (Verkman et al., 1989; Kuner and Augustine, 2000; Arosio et al., 2010) .
Using a genetic indicator of [Cl − ]/pH (Clomeleon), Dr. Kevin Staley's group at Harvard Medical School reported a new mechanism for establishing [Cl − ] i in neurons (Glykys et al., 2014) . In summary, by measuring fluorescence changes based on the concentration gradient of Cl − across the cell membrane, they hypothesized that the balance between cytoplasmic impermeant anions (e.g., negatively charged DNA and proteins at physiological pH) and polyanonic extracellular matrix glycoproteins (e.g., sulfates on proteoglycans) constrains the local [ mentioned) must be at least hundreds times slower than any physiological change which can be easily assessed by conventional electrophysiological recordings. Therefore, it is a desired practice to combine two techniques-at least sequentially unless simultaneously possiblewhich this group failed to do, except for showing epileptiform activities in the organotypic slice cultures. It is possible to speculate that spending enough time to do "z-stack" scanning for this study allows for dynamic chloride movement to be largely missed. The third issue is the choice of the filter to separate YFP from CFP signals. This group used a bandpass filter for yellow (500-540 nm) to acquire the fluorescent emission. However, emissions could have been split at 515 nm to minimize the signal contamination between two fluorescent proteins like the way it was used in the original Clomeleon paper (Kuner and Augustine, 2000) . Therefore, the signal detection seems to be less reliable in the paper. The fourth issue is bumetanide: in similar experiments, perforated patch recordings have been used to show that bumetanide is an effective NKCC1 inhibitor (e.g., Sipilä et al., 2006; Lagostena et al., 2010) . Even this group has reported the same in a near identical experiment (Brumback and Staley, 2008) . How do they explain these two different results? Finally, in a previous report this group claimed that brain slicing itself causes severe damages to the surface of the slices. Therefore, to measure [Cl − ] i of undamaged cells, you need to look 200 μm deep into the brain slices (Dzhala et al., 2012) . This group did not describe the depth of the plane in the slices they have imaged and maybe that's why they observed a wide range of [Cl − ] i . Having that much [Cl − ] i could place you out of the range of physiological reversal potential values for GABA (Berglund et al., 2006) . Because of these and other troubling issues in this paper, many will have reservations about sidelining two star players from regulating intracellular chloride homeostasis.
